Effects of metabolic substrates and inhibitors on weak organic anion transport in rat renal proximal tubules.
Stimulatory effects of intermediates of the tricarboxylic acid cycle on renal uptake of a weak organic anion, fluorescein, were studied with the aid of the method of contact microfluorimetry of individual convoluted proximal tubules ascending to the surface of the rat renal cortex slices. The study was undertaken for verifying the hypothesis that energization of renal excretion of anionic exenobiotics is mediated through their transport across the basolateral membrane in exchange for cytoplasmic alpha-ketoglutarate serving as a counter-anion. Effects of inhibitors of the tricarboxylic acid cycle such as fluoroacetate, malonate and 5-methoxyindole-2-carboxylate on the fluorescein uptake and renal gluconeogenesis in the presence of the metabolic substrates were investigated in order to outline metabolic pathways that could be responsible for elevation of the cytoplasmic alpha-ketoglutarate. Obtained data evidence that the stimulatory effects of the tricarboxylic acid cycle intermediates on the transport process under study depend on the metabolic state of the mitochondria and involve an activation of certain reactions but not the cycle as a whole. It has been suggested that an elevation of the cytoplasmic alpha-ketoglutarate resulting from this activation can be conditioned by export of isocitrate from the mitochondria with its subsequent transformation into alpha-ketoglutarate in the cytoplasm in the isocitrate dehydrogenase reaction.